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(54) LASER LIGHT SOURCE DEVICE, SCANNING OPTICAL DEVICE AND IMAGE FORMING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable laser 
light source device, a scanning optical device and an image 
forming device, in which a configuration is simplified and 
assembly accuracy of a lens to a light source is improved and 
also flare light is prevented to obtain highly accurate images. 
SOLUTION: A holder member 2 for holding a semiconductor 
laser 1 and a collimator lens 3 is provided and an optical 
diaphragm 26 is provided inside an optical path near the 
collimator lens 3 between the semiconductor laser 1 and the 
collimator lens 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Laser light equipment which is laser light equipment equipped with the holder member holding the 
light source which carries out outgoing radiation of the laser beam, the lens which the laser beam by which 
outgoing radiation was carried out from said light source penetrates, and said light source and said lens, is 
between said light sources and said lenses, and is characterized by having an optical diaphragm in the optical 
path near [ this ] the lens. 

[Claim 2] Laser light equipment which is laser light equipment equipped with the holder member holding the 
light source which carries out outgoing radiation of the laser beam, the lens which the laser beam by which 
outgoing radiation was carried out from said light source penetrates, and said light source and said lens, and is 
characterized by the optical diaphragm really being fabricated by said holder member. 
[Claim 3] Said optical diaphragm is laser light equipment according to claim 1 characterized by really being 
fabricated by said holder member. 

[Claim 4] Said holder member is laser light equipment according to claim 1 characterized by having the fixed 
part which fixes said optical diaphragm. 

[Claim 5] The electric shielding side by the side of said light source of said optical diaphragm is laser light 
equipment given in claim 1 characterized by being formed in the taper configuration which reflects a laser beam 
irregularly thru/or any 1 term of 4. 

[Claim 6] Laser light equipment given in claim 1 characterized by performing surface treatment which prevents 
reflection of a laser beam to the electric shielding side by the side of said light source of said optical diaphragm 
thru/or any 1 term of 5. 

[Claim 7] The edge surface part besides the effective diameter of said lens is laser light equipment given in 
claim 1 characterized by performing surface treatment which covers a laser beam thru/or any 1 term of 6. 
[Claim 8] Laser light equipment given in claim 1 characterized by preparing the level difference section which 
reflects a laser beam irregularly in the edge surface part besides the effective diameter of said lens thru/or any 1 
term of 7. 

[Claim 9] Scan optical equipment characterized by having the deflection means which carries out the deviation 
scan of the laser beam by which outgoing radiation was carried out to claim 1 thru/or any 1 term of 8 from the 
laser light equipment and said laser light equipment of a publication, and the image formation means which 
carries out image formation of the laser beam deflected by said deflection means on said photo conductor. 
[Claim 10] Image formation equipment characterized by having a photo conductor, laser light equipment given 
in claim 1 thru/or any 1 term of 8, the deflection means that deflects the laser beam by which outgoing radiation 
was carried out from said laser light equipment, and the image formation means which carries out image 
formation of the laser beam deflected by said deflection means on said photo conductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] For example, this invention was equipped with the function which forms an image on . 
record media, such as a sheet, it relates to the laser light equipment and scan optical equipment with which these 
equipments are equipped especially about image formation equipments, such as a copying machine, a printer, or 
facsimile apparatus. 
[0002] 

[Description of the Prior Art] Conventionally, in the laser light equipment which consists of semiconductor 
laser which is the light source, and a collimator lens which makes a laser beam a predetermined configuration, it 
succeeds in a proposal which was indicated by JP,8-1 12940, A as one of the technique of forming an optical 
diaphragm in laser light equipment. 

[0003] Drawing 1 1 is the schematic diagram showing the laser light equipment R5 concerning the conventional 
technique. 

[0004] As shown in drawing 1 1 , the lens-barrel 102 holding a collimator lens 103 is unifying the lens attaching 
part 104 and the optical diaphragm 101 which forms a spot by being constituted with the resin of two colors. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above conventional techniques, as for the lens- 
barrel holding a collimator lens, the bill of materials was limited the top like the erector. 
[0006] Moreover, in order to carry out adjustment and immobilization for the laser holder holding 
semiconductor laser, and the lens-barrel holding a collimator lens with high precision, each part article precision 
and assembly precision were required. 

[0007] after adjust between a semiconductor laser and a collimator lens to a predetermined location , when a 
lens-barrel carry out adhesion immobilization of a laser holder and the lens-barrel , in order to stiffen the photo- 
curing mold adhesives with which the annular clearance by said two members be filled up , to be really by 2 
color configurations with the protection from light ingredient which be the quality of the material in which light 
transmission be possible , and form an optical diaphragm in the transparency section of a laser beam able to 
fabricate jointing be made into a premise . While the limitation was in material selection from the above thing, 
since the mold configuration of a lens-barrel was very complicated, manufacture became difficult and the 
expensive thing was a technical problem. 

[0008] Moreover, on composition of the quality of 2 color material of a lens-barrel, when the opening end face 
of an optical diaphragm was formed by the resin in which light transmission is possible, we were anxious about 
a laser beam reflecting by the opening end face, turning into flare light, and doing image degradation. 
[0009] Furthermore, that the dimensional tolerance of an optical diaphragm sways, and when [ in case a 
collimator lens was adjusted, ] the location of an optical diaphragm changed, there was a possibility that 
dispersion and assembly precision might get worse [ optical effectiveness ]. 

[0010] the place which it be made in order that this invention might solve the technical problem of the above- 
mentioned conventional technique , and be make into the purpose be to offer the reliable laser light equipment , 
scan optical equipment , and image formation equipment which prevent flare light and obtain a highly precise 
image while realize simplification of a configuration , and improvement of the assembly precision of a lens to 
the light source . 
[0011] 

[Means for Solving the Problem] It is laser light equipment equipped with the holder member which holds the 



light source which carries out outgoing radiation of the laser beam, the lens which the laser beam by which 
outgoing radiation was carried out from said light source penetrates, and said light source and said lens if it is in 
this invention in order to attain the above-mentioned purpose, is between said light sources and said lenses, and 
is characterized by having an optical diaphragm in the optical path near [ this ] the lens. 
[0012] Moreover, it is laser light equipment equipped with the holder member holding the light source which 
carries out outgoing radiation of the laser beam, the lens which the laser beam by which outgoing radiation was 
carried out from said light source penetrates, and said light source and said lens, and is characterized by the 
optical diaphragm really being fabricated by said holder member. 

[0013] Really being fabricated by said holder member is also suitable for said optical diaphragm. 
[0014] It is also suitable for said holder member to have the fixed part which fixes said optical diaphragm. 
[0015] It is also suitable for the electric shielding side by the side of said light source of said optical diaphragm 
to be formed in the taper configuration which reflects a laser beam irregularly. 

[0016] It is also suitable for the electric shielding side by the side of said light source of said optical diaphragm 
that surface treatment which prevents reflection of a laser beam is performed. 

[0017] It is also suitable for the edge surface part besides the effective diameter of said lens that surface 
treatment which covers a laser beam is performed. 

[0018] It is also suitable for the edge surface part besides the effective diameter of said lens that the level 
difference section which reflects a laser beam irregularly is prepared. 

[0019] If it is in scan optical equipment, it is characterized by having the deflection means which carries out the 
deviation scan of the laser beam by which outgoing radiation was carried out from the laser light equipment and 
said laser light equipment of the above-mentioned publication, and the image formation means which carries 
out image formation of the laser beam deflected by said deflection means on said photo conductor. 
[0020] If it is in image formation equipment, it is characterized by having a photo conductor, the laser light 
equipment of the above-mentioned publication, the deflection means that deflects the laser beam by which 
outgoing radiation was carried out from said laser light equipment, and the image formation means which 
carries out image formation of the laser beam deflected by said deflection means on said photo conductor. 
[0021] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of suitable implementation of this 
invention is explained in detail in instantiation below, however, the dimension of the component part indicated 
by the gestalt of this operation, the quality of the material, and a configuration — the relative configuration of 
them etc. is not the thing of the meaning which should be suitably changed according to the configuration and 
the various conditions of equipment that invention is applied, and limits the range of this invention to the gestalt 
of the following operations. 

[0022] (Gestalt 1 of operation) Drawin g 7 is the schematic diagram of the image formation equipment which 
applied this invention. 

[0023] drawing 7 — setting — 50 — scan optical equipment and 51 - for a development means and 54, as for a 
fixing means and 56, an imprint means and 55 are [ a photo conductor drum and 52 / an electrification means 
and 53 / a cleaning means and 57 ] mirrors. 

[0024] The photo conductor drum 51 charged with the electrification means 52 is scanned by the laser beam 
from the scan optical equipment 50 through a mirror 57, and an electrostatic latent image is formed on the photo 
conductor drum 5 1 . The electrostatic latent image on this photo conductor drum 5 1 is developed by the 
development means 53, and a toner image is formed on the photo conductor drum 51. The toner image on this 
photo conductor drum 51 is imprinted on the record material P by the imprint means 54, and this record 
material P is conveyed by the fixing means 55, and it is fixed to a toner image on the record material P. 
[0025] The residual toner on the photo conductor drum 51 is cleaned by the cleaning means 56. 
[0026] Drawing 8 is drawing for explaining scan optical equipment 50. 

[0027] In drawing 8 , scan optical equipment 50 is contained in the optical box 63. Scan optical equipment 50 is 
constituted including the ftheta lens 62 grade which is an image formation means for carrying out image 
formation of the laser beam deflected from laser light equipment Rl and laser light equipment Rl by the 
rotating polygon 61 which is the deflection means which carries out the deviation scan of the laser beam 
condensed by the cylindrical lens 60 which condenses to a line the laser beam by which outgoing radiation is 
carried out, and the cylindrical lens 60, and the rotating polygon 61 on the photo conductor drum 51. 
[0028] It is condensed so that a laser beam may form a spot on the photo conductor drum 51, and the ftheta lens 



62 is designed so that the scan speed of this spot may be maintained at uniform velocity. In order to acquire the 
property of such an ftheta lens 62, this ftheta lens 62 consists of two lenses, spherical-lens 62a and toric lens 
62b. 

[0029] Vertical scanning is performed, when horizontal scanning by the laser beam is performed in the photo 
conductor drum 51 and the photo conductor drum 51 carries out a rotation drive by rotation of a rotating 
polygon 61 at the circumference of the axis of the cylinder. 

[0030] Next, the laser light equipment which is the gestalt of operation of this invention is explained based on 
drawing 1 -5. 

[0031] Drawing 1 is what expressed the description of this invention best, and is the outline sectional view 
showing the configuration of laser light equipment Rl. Drawing 2 is a schematic diagram twisted like the 
erector of this unit. Drawing 3 (a) is the outline top-view Fig. which can be set at least to lens jointing of this 
unit, and this drawing (b) is an AA sectional view of (a). 

[0032] The semiconductor laser which is the light source in which 1 has two or more points (un-illustrating) 
emitting light, the holder member which is a maintenance means by which 2 holds semiconductor laser 1 , the 
collimator lens which forms in abbreviation parallel light the laser beam to which outgoing radiation of 3 was 
carried out from semiconductor laser 1, and 4 are the laser drive circuit boards which have IC (un-illustrating) 
which drives semiconductor laser 1 . 

[0033] The press fit hole 21 which is prepared in an end side and holds semiconductor laser 1 in the holder 
member 2, The body 22 which is prepared in an other end side and holds a collimator lens 3, and the first 
notching section 24 made into the movable field of the clamped tool 5 which is formed in a body 22 and holds a 
lens, The height 23 which is prepared in a body 22 and turns into jointing of a collimator lens 3, The second 
notching section 25 filled up with the ultraviolet curing mold adhesives 8 which it is prepared in a body 22 and 
used for adhesion immobilization of a collimator lens 3, The optical diaphragm 26 which is prepared in the 
semiconductor laser 1 side held at the press fit hole 21, and covers flare light rather than the collimator lens 3 by 
which adhesion immobilization is carried out, It has the fitting section 29 which fits laser light equipment Rl 
into the case 63 of scan optical equipment, the attachment section 27 which fixes the laser drive circuit board 4 
with screws, and the attachment section 28 which fixes the unified laser light equipment with screws to a case 6. 

[0034] A collimator lens 3 is equipped with the holder member 2 and the peripheral face 31 pasted up directly. 
[0035] A clamped tool 5 is a support means for performing justification to the direction of a shaft (X, Y, Z- 
axis), grasping a collimator lens 3. 

[0036] In the configuration mentioned above, the assembly approach of laser light equipment Rl is explained 
below. 

[0037] First, fixed maintenance of the semiconductor laser 1 is carried out by press fit at the press fit hole 21 of 
the holder member 2. 

[0038] And the lead pin 1 1 of semiconductor laser 1 is concluded with the laser drive circuit board 4 and 
soldering. 

[0039] The laser drive circuit board 4 is concluded by the holder member 2 according to **** 6. 
[0040] Next, in the posture which lens jointing of the holder member 2 makes the direction of a vertical, a 
collimator lens 3 is held by the clamped tool 5 inserted from the first notching section 24, and adjusts a focal 
distance and an exposure location to the predetermined location of the direction of 3 shafts (X, Y, Z) to laser 
beam L which emits light from semiconductor laser 1 . 

[0041] And it fills up with adhesives between the second notching section 25, and said collimator lens and 
engagement section of a height 23, and adhesion immobilization is carried out where ultraviolet rays are 
irradiated. 

[0042] A clamped tool 5 is evacuated after adhesion immobilization of the lens is carried out. 
[0043] That is, the semiconductor laser 1 which carries out outgoing radiation of the laser beam is fixed to the 
holder member 2 which has a body 22. Next, you support a collimator lens 3 with a clamped tool 5, and make it 
located in the first notching section 24 in which the clamped tool 5 was formed by the body 22. By adjusting the 
relative position of a collimator lens 3 and semiconductor laser 1, slushing adhesives from the second notching 
section 25 prepared in the body 22 next, fixing a collimator lens 3 to the height 23 of a body 22, and then 
removing a chuck The justification and attachment of a collimator lens in laser light equipment are performed. 
[0044] It is unified by the above and becomes laser light equipment. 



[0045] In addition, with the gestalt of this operation, although the adhesives of an ultraviolet curing mold were 
used, it does not limit to this. Moreover, in the gestalt of this operation, as shown in drawing 2 and 3, although 
the three second notching sections 25 are formed in the height 23, it is desirable [ the sections / quantity ] to be 
arranged at the opposed face side of periphery division into equal parts or the first notching section 24 at the 
body which a collimator lens pastes up, without being limited. 

[0046] According to the configuration of the gestalt of this operation, laser beam L by which outgoing radiation 
was carried out from semiconductor laser 1 covers diffused flare light L' according to the optical diaphragm 26 
of the holder member 2. Incidence of the laser beam L which passed the optical diaphragm 26 is carried out to a 
collimator lens 3, without generating flare light L f . 

[0047] Since die forming can constitute the optical diaphragm 26 which covers flare light L' in a fixed location, 
it can cover flare light V stably and prevents image degradation. And a mold can be manufactured easily and 
cheaply by really fabricating the optical diaphragm 26 to the holder member 2. 

[0048] In addition, although really being fabricated by the holder member 2 is desirable as for the optical 
diaphragm 26, if it is fixed to the fixed part prepared in the holder member 2 that what is necessary is to just be 
prepared among about three collimator lens from semiconductor laser 1 For example, you may insert in and fix 
to the holder member 2, it can constitute in the fixed location of the holder member 2 by this, flare light L' can 
be covered stably, and image degradation can be prevented. 

[0049] Moreover, an optical diaphragm is more effective for it, if surface treatment for acid resisting has been 
performed to the electric shielding wall which has opening prepared in the wall, i.e., an electric shielding wall, 
and the electric shielding wall, and is located in the semiconductor laser 1 side of the optical diaphragm 26. For 
example, surface treatment, such as spreading of the black lusterless paint for acid resisting, and blasting called 
shot blasting, crimp ****, may be performed. 

[0050] Or as shown in drawing 4 , flare light L f reflected with the electric shielding wall prevents having a bad 
influence on many properties of semiconductor laser 1 as a return light to outgoing radiation opening of 
semiconductor laser 1 by making electric shielding wall 26a into a taper configuration. However, it is rare for 
return light to reflect in the direct semiconductor laser 1, reflection is repeated inside a holder member, and 
effectiveness can be expected by considering as the predetermined configuration which can control return light. 
[0051] In addition, if opening of an optical diaphragm is not limited to the final diameter of a spot and prevents 
flare light, let the configuration of opening be arbitration. 

[0052] For example, in the optical system S of the multi-beam which scans two or more beams as shown in 
drawing 5 , through a cylindrical lens B, a deviation scan is carried out and image formation of the laser beam L 
which emitted light from the laser light equipment A by which unitization was carried out is carried out on a 
photo conductor I through the image formation lenses F and G and the reflective mirror H by the scanner motor 
equipped with the polygon mirror D. 

[0053] Especially in recent years, what it is the configuration of bringing an optical diaphragm close to the 
rotating polygon which is the image formation location of **** as much as possible in the laser light equipment 
which carries a multi-beam, for example, consequently an image formation location gap of each laser beam by 
the focus fluctuation under an environment can be reduced, and suppresses image degradation by improvement 
in the speed of a laser beam printer can be considered. 

[0054] In this case, it is important to control the stray light into the optical box which contains an optical 
element, and the return light to the semiconductor laser by the scattered light near [ where it is specified to the 
shape of beam of a laser beam ] the collimator lens order. 

[0055] Therefore, two or more optical diaphragms located in scan optical equipment may exist between rotating 
polygons near the collimator lens, and a location, the number, etc. to arrange are taken as arbitration if needed. 
That is, in order that laser beam L which carried out outgoing radiation from laser light equipment A may form 
two or more spot locations on a rotating polygon D in the stable location by components tolerance, the location 
of the optical diaphragm C is made desirable [ that it is near just before a rotating polygon D ]. 
[0056] Therefore, you may be the drawing configuration of extent where the optical diaphragm of the second 
prepare in a holder member when arranging the optical diaphragm C of the first which determines the diameter 
of a spot between the cylinder lens B and a rotating polygon D is make into the larger diameter of opening than 
said optical diaphragm C of the first, and the effective diameter of the collimator lens aiming at the cure of the 
stray light and return light can be secure. 

[0057] As mentioned above, as explained, according to the gestalt of this operation, by preparing semiconductor 



laser and a collimator lens in a holder member, and establishing an optical diaphragm in between near the 
collimator lens from semiconductor laser, the lens-barrel holding a collimator lens can be abolished, a 
configuration can be simplified, and the assembly precision of the collimator lens to semiconductor laser can be 
improved. And covering the excessive diffused light by the flux of light which carried out outgoing radiation 
from semiconductor laser, and the reflected light generated in a collimator lens peripheral face are covered. 
[0058] Furthermore, it becomes possible to be stabilized and to perform assembly with high precision by fixing 
an optical diaphragm to the holder member which fixes semiconductor laser, without variation arising in optical 
effectiveness. 

[0059] Moreover, since an optical diaphragm is not needed as another components by really fabricating an 
optical diaphragm to a holder member, components mark can be reduced and it can simplify like an erector. 
[0060] Furthermore, from the maintenance fixed part of the semiconductor laser which is the light source to an 
optical diaphragm is the same member, and since there is no clearance section by the joint part of components, 
it becomes possible for the leakage of light not to occur, but to be covered by optical diaphragm except the main 
beam of a laser beam, and to prevent flare light. 

[0061] Therefore, flare light is prevented and a cheap and easy configuration enables it to raise image quality. 
[0062] It becomes possible to prevent faults, such as flare light and the stray light, by abolishing the lens-barrel 
to which these people hold a collimator lens 3 here as shown in drawing 6 , and applying the configuration of 
the gestalt of this operation, when the lens-barrel which has such an optical diaphragm is abolished although the 
scan optical equipment R4 which presupposed that a collimator lens 3 is directly fixed to the holder member 2 
is proposed. 

[0063] (Gestalt 2 of operation) Drawing 9 is the schematic diagram in which showing the gestalt 2 of operation 
and showing the laser light equipment R3 which performed surface treatment to the collimator lens. In addition, 
the sign same about the same component as the gestalt 1 of operation is attached, and the explanation is omitted. 

[0064] Laser beam L which carried out outgoing radiation from semiconductor laser 1 has a possibility that it 
may be spread by the time it carries out incidence to a collimator lens 3. 

[0065] It reflects by the peripheral face 31 of a collimator lens 3, and in order to be anxious about becoming 
flare light L', the diffused scattered light is performing surface treatment of acid resisting to the edge surface 
part besides the effective diameter of a collimator lens (field) in the gestalt of this operation, and prevents flare 
light L' beforehand. 

[0066] In addition, as long as surface preparation is except the lens front face of the field which the main beam 
penetrates, it may process it not only into the lens spherical surface but into the peripheral face itself. Moreover, 
surface roughening of the transparency sections other than the main beam of a collimator lens 3 may be carried 
out out of an effective diameter. 

[0067] The example of processing of the collimator lens which covers flare light to drawing 10 is shown. 
[0068] As special processing is not needed, but cutting is possible for beveling for a pilus and KAKE 
prevention, and coincidence with the lens table rear face with the glass into which a collimator lens is cheaply 
processible and it is shown in drawing 10 (a), it is possible to be able to carry out surface roughening of the 
transparency side of the scattered light, and to cover the scattered light by processing for example, R beveling 
32a, out of the effective diameter of a collimator lens 3. In addition, in a lens peripheral face, since surface 
roughening can be carried out to alignment processing of a lens and coincidence, the prevention effectiveness of 
flare light is acquired cheaply and easily. 

[0069] On the other hand, if it is plastic molding which has a degree of freedom in a design, since a special 
configuration can constitute easily, if level difference section 32b with a taper is prepared out of an effective 
diameter as shown in drawing 10 (b), the scattered light is polarized and the flare light to the main beam can be 
prevented. 

[0070] The level difference configuration of level difference section 32b shows configurations other than the 
lens spherical surface, as long as it is the configuration which polarizes the flux of light, a taper configuration is 
sufficient, and if a processing field is outside an effective diameter, it will make them an arbitration 
configuration. 

[0071] The above configuration enables it to acquire the same effectiveness as the gestalt 1 of operation. 
[0072] 

[Effect of the Invention] Since the lens-barrel holding a collimator lens like before can be abolished according 



to this invention as explained above, a configuration can be simplified and the assembly precision of the lens to 
the light source can be improved. 

[0073] Furthermore, without using an optical diaphragm as another member, by components mark being 
reducible, it can simplify like an erector and low cost-ization can be realized. 

[0074] Therefore, flare light is prevented and a cheap and easy configuration enables it to obtain equipment 
with the high dependability which enables improvement in image quality. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the laser light equipment Rl concerning the gestalt 1 of operation. 
[Drawing 2] It is drawing for explaining like the erector of the laser light equipment Rl concerning the gestalt 1 
of operation. 

[Drawing 3] It is drawing for explaining the lens adhesion process of the laser light equipment Rl concerning 
the gestalt 1 of operation. 

[Drawing 4] It is the schematic diagram of the laser light equipment R2 concerning the gestalt 1 of operation. 
[Drawing 5] It is drawing for explaining the scan system S. 
[Drawing 6] It is the schematic diagram of laser light equipment R4. 
[Drawin g 7] It is the schematic diagram of image formation equipment. 
[Drawing 8] It is the schematic diagram of scan optical equipment. 

[Drawing 9] It is the schematic diagram of the laser light equipment R3 concerning the gestalt 2 of operation. 
[Drawing 10] It is the schematic diagram of the collimator lens concerning the gestalt 2 of operation. 
[Drawing 11] It is the schematic diagram of the laser light equipment concerning the conventional technique. 
[Description of Notations] 

1 Semiconductor Laser 
11 Lead Pin 

2 Holder Member 

21 Press Fit Hole 

22 Body 

23 Height 

24 First Notching Section 

25 Second Notching Section 

26 Optical Diaphragm 
26a Electric shielding wall 

27 28 Attachment section 
29 Fitting Section 

3 Collimator Lens 
3 1 Peripheral Face 

32a R chamfer (split- face section) 
32b Taper section 

4 Laser Drive Circuit Board 

5 Clamped Tool 

6 Screw Thread 
L Laser beam 
L' Flare light 

Rl, R2, R3 Laser light equipment 
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